can be determined by FP, a spectral technique which monit o r s molecular motion. FP o f l i p i d s i n AF has been found t o c o r r e l a t e w i t h o t h e r measures o f lung maturity. I n order t o extend these observations and provide c l i n i c a l c o r r e l a t i o n . FP was determined on amniotic f l u i d obtained during therapeutic abort i o n , by diagnostic amniocentesis, o r a t delivery. Samples contaminated w i t h meconium o r blood were excluded. Eighty-seven c l e a r samples o f AF were analyzed by FP w i t h LecithinISphingomyelin (LIS) r a t i o s determined on 41. FP values c o r r e l a t e d w i t h gestational age (GA); 24 o f 26 samples before 34 weeks were above 0.345. w h i l e a f t e r 36 weeks a l l except 1 were below 0.345. FP values a l s o c o r r e l a t e d s i g n i f i c a n t l y w i t h LIS r a t i o s above and below 2 (pz.01). A l l delivered i n f a n t s have been greater Hennessy. Wash. Univ. Sch. Med., Depts. Peds. 6 Neur o l . , S t . Louis.
Hennessy. Wash. Univ. Sch. Med., Depts. Peds. 6 Neur o l . , S t . Louis.
Biosynthesis of c h o l e s t e r o l , a major component of c e l l u l a r membranes, i s of p a r t i c u l a r importance i n developing n e u r a l tissue. Because of t h e d i f f i c u l t i e s i n h e r e n t i n i n v i v o s t u d i e s of whole b r a i n , we have turned t o c u l t u r e d C-6 g l i a l and neuroblastoma c e l l s , which e x h i b i t many p r o p e r t i e s of d i f f e r e n t i a t i n g c e l l s . Regulation of c h o l e s t e r o l b i o s y n t h e s i s and t h e major r a t ec o n t r o l l i n g enzyme, HMG-CoA reductase, by t h e low d e n s i t y fract i o n (LDL) of serum l i p o p r o t e i n s (LP) was demonstrated. When g l i a l c e l l s were grown i n LP-poor serum, a 22-fold i n c r e a s e i n enzymsti c a c t i v i t y was observed w i t h i n 24 h. A q u a l i t a t i v e l y s i m i l a r but q u a n t i t a t i v e l y l e s s impressive e f f e c t was noted i n t h e neuronal c e l l s . That t h e important component i n LDL is c h o l e s t e r o l was shown by d e f i n i n g a 60% r e d u c t i o n i n reductase a c t i v i t y i n g l i a l c e l l s grown f o r 6 h i n t h e presence of 50 v g / d of pure choleste r o l . Desmosterol was even more e f f e c t i v e than c h o l e s t e r o l , producing a n 80% r e d u c t i o n i n a c t i v i t y a t a concentration of only 10 e. Associated w i t h t h e suppression of HMG-CoA reductase by -LDL and by desmosterol was a s t i m u l a t i o n of c h o l e s t e r o l e s t e r synt h e s i s . These o b s e r v a t i o n s suggest important r o l e s i n r e g u l a t i o n of c h o l e s t e r o l s y n t h e s i s f o r desmosterol and c h o l e s t e r o l e s t e r s , which a r e p r e s e n t i n r e l a t i v e l y high c o n c e n t r a t i o n s i n b r a i n only e a r l y i n development. ------The d a t a have provided important information about t h e r e g u l a t i o n of c h o l e s t e r o l b i o s y n t h e s i s i n developing g l i a l and neuronal c e l l o and revealed d i f f e r e n c e s i n t h i s r e g u l a t i o n between t h e tQo c e l l types. Conn ..
Although t h e lung i s a c t i v e m e t a b o l i c a l l y during l a t e f e t a l development and i n t h e immediate p o s t n a t a l period because of l a r g e energy requirements f o r growth and t h e s y n t h e s i s of surface' a c t i v e phospholipids, t h e r e i s l i t t l e information a v a i l a b l e concerning s u b s t r a t e oxidations by the developing lung. We have measured t h e c a p a c i t y of lung s l i c e s obtained from 17 day f e t u s e s t o a d u l t s t o o x i d i z e glucose and f a t t y acids.. Glucose o x i d a t i o n t o C02 decreased between 17 and 20 days of f e t a l development. Coincident w i t h b i r t h C02 production from glucose increased and remained constant u n t i l weaning when a c t i v i t y again increased possibly i n a s s o c i a t i o n w i t h t h e s h i f t t o h i g h e r carbohydrate
i n t a k e . The r a t i o of glucose -1-14c: Glucose -6 -1 4~ o x i d a t i o n t o 14c02 was h i g h e s t during l a t e f e t a l development suggesting increased glucose o x i d a t i o n v i a t h e pentose phosphate pathway a t t h a t time Oxidation of p a l m i t a t e i n f e t a l , newborn and a d u l t lung was n e g l i g i b l e even i n t h e presence of c a r n i t i n e .
However, o x i d a t i o n of c a p r i c a c i d (10 carbon) was s i g n i f i c a n t and increased from 55 n moles/g/hr a t 17 days g e s t a t i o n t o 130 n moles/ g / h r by t h e 5 t h p o s t n a t a l day. A c t i v i t y then declined t o a d u l t l e v e l s which were apdroximately 25% t h a t of glucose oxidation. Weichsel, Jr.. B r i a n R. Clark, and Russell E. Poland, UCLA Sch. o f Med., Harbor Gen. Hosp. Depts o f P e d i a t r i c s and Psychiatry, Torrance, C a l i f . P e r i n a t a l hypothyroidism i n the r a t r e s u l t s i n a delay i n the developmental spectrum o f c e r e b e l l a r c e l l rep1 i c a t i o n w i t h a s h i f t t o a l a t e r aoe i n the developmental spectrum o f a c t i v i t y o f thy-. . -. -~-midine kinas; (TK), a salvage pathway enzyme a c t i v e i n r e p l i c a t i v e DNA synthesis. I n the present experiments hypothyroidism was i nduced by a d m i n i s t r a t i o n o f p r o p y l t h i o u r a c i l (PTU) t o the mother from the 18th day o f estation. We measured c e r e b e l l a r a c t i v i t i e s o f u r i d i n e kinase (UKq, aspartate transcarbamylase (ATC), and thymidylate synthetase (TS). These enzynes a r e associated w i t h the salvage o f uridine, de novo synthesis o f u r i d y l a t e , and conversion o f u r i d y l a t e t o t h y m m y E respectively, and t h e i r peak a c t i v it i e s normally occur near the time o f most r a p i d c e r e b e l l a r DNA synthesis. A c t i v i t i e s o f ATC a t age 3 days and TS a t age 5 days were s i g n i f i c a n t l y decreased t o 91.3% and 94% o f c o n t r o l respecti v e l y , w h i l e a c t i v i t i e s were s i g n i f i c a n t l y elevated t o 116% and 142% o f control by day 15. UK a c t i v i t y was unaffected by hypothyroidism a f t e r 5 days o f age. The s h i f t t o a l a t e r age i n the developmental spectrum o f ATC and TS supports the p o s s i b i l i t y t h a t the de novo and interconversion pathways r e l a t e c l o s e l y t o r e p l ic a t i v e DNA synthesis, whereas the salvage pathway f o r u r i d i n e may r e l a t e more c l o s e l y i n b r a i n t o the synthesis o f RNA and the sustaining o f non-dividing c e l l s .
The d a t a s u g g e s t s t h a t while t h e developing
HUMAN PLACENTAL Ca-Mg STIMULATED ATP'ase ACTIVITY.
2 5 1 J e f f r e y W h i t s e t t , Reginald C. Tsanq, Leonard I .
Kleinman. U. o f Cincinnati Col. o f Med., Cincinnati.
Calcium and magnesium a r e t r a n s p o r t e d a g a i n s t a concentration g r a d i e n t i n t h e human p l a c e n t a from mother t o f e t u s . Ca-Mg ATP'ases have been described i n numeruu? t i s s u e s and o r g a n e l l e s and have been a s s o c i a t e d w i t h t h e a c t i v e t r a n s p o r t o f calcium. The p r o p e r t i e s of ~a -~g s t i m u l a t e d ATP'ase a c t i v i t y were i n v e s t ig a t e d i n mitochondria1 and microsomal f r a c t i o n s prepared from h r r man p l a c e n t a l v i l l u s t i s s u e i n 12 p l a c e n t a s . Ca-Mg ATP'ase was always 2-3 f o l d h i g h e r i n t h e microsomal f r a c t i o n . Ca s t i m u l a t e d a c t i v i t y was l e s s i n each p r e a r a t i o n than f o r Mg; Ca ATP'ase was X'13.l urnale POV mfl 30 inin-' (range 10.2-23.9) and M g ATF'ase k=20.2 (13.3-28.3). Microsomal f r a c t i o n s had lower glutamate dehydrogenase and higher a l k a l i n e phosphatase a c t i v i t y than mitochondrial f r a c t i o n s . Sucrose g r a d i e n t f r a c t i o n s of microsomal p r o t e i n showed t h a t Ca-Mg ATP'ase were enriched together and ass o c i a t e d with t h e plasma membrane marker 5' nucleotidase r a t h e r than an endoplasmic reticulum marker NADH oxidase. pH max found t o be 7.8-8. Human newborn adipose t i s s u e possesses a high degree of metab o l i c a c t i v i t y . The r a t e s of l i p o l y s i s and glycogenolysis a r e elevated t o provide f a t t y a c i d s and glucose f o r t h e increased energy demands of e x t r a u t e r i n e l i f e . Both of t h e s e processes a r e mediated i n p a r t by c y c l i c AMP dependent p r o t e i n kinase.
The a c t i v i t y of c y c l i c AMP dependent p r o t e i n kinase was d e t e rmined i n a group of normal i n f a n t s ranging i n age from 2 t o 72 h r s . There was a s i g n i f i c a n t i n c r e a s e i n p r o t e i n k i n a s e a c t i v it y a f t e r the f i r s t day of l i f e , 0.23 + 0.02 nmoles 3 2~ incorporatedlmglmin i n the absence and 0.41 2 0y02 i n the presence of c y c l i c AMP f o r l e s s than 24 h r s o l d and 0.29 2 0.01 i n t h e absence and 0.54 _+ 0.02 i n t h e presence of c y c l i c AMP f o r g r e a t e r than 24 h r s However t h e p r o t e i n kinase a c t i v i t y r a t i o , i . e . a c t i v i t y -cyclic AMP/activity + c y c l i c AMP was highest during t h e f i r s t 12 h r s of l i f e i n d i c a t i n g t h a t t h e enzyme was i n a h i g h l y a c t i v a t e d s t a t e immediately a f t e r b i r t h . The a c t i v i t y r a t i o f o r 6 newborns l e s s than 12 h r s old was 0.61 f 0.02 compared t o 0.51 f 0.01 f o r 4new-borns i n t h e 13 t o 24 h r age range.
The e f f e c t of high concentrations of sodium c h l o r i d e on t h e equilibrium between a c t i v e and i n a c t i v e p r o t e i n kinase was a l s o determined on t h e enzyme i s o l a t e d from a d u l t adipose t i s s u e .
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